In situ measurements of hydrogen, nitrogen`and
Theory and Observation
We focus on segments of two flights, (Model B, Fig. 2) The contributions of HOx, NO,, and halogen caudytic cycles to the loss rate of O_ is shown in Fig. 3a-c . Models with hereto- Fig. 1). (f) Same as (e) , except using estimates of aerosol surface area for background (non-volcanic) conditions (-1 × 10 -s cm -t at pressure = 60 mbar). cycle in each heterogeneous model (Fig. 3f) .
The region of the atmosphere accessible to the ER-2, 16 to 20 kin, is characterized by slow rates for chemical removal of O3.
Perturbatiom to [03] at higher altitudes (20 to 30 kin) by HSCT aircraft will be sensitive to chemical partitioning of radicals and to the transport of NOy emitted from aircraft. Simultaneous measurements of HOx, NO_, and CIO_ radicals and long-lived precursors at these altitudes are essential for constraining future assessment models.
Conclusions
Models thatincludeheterogeneoushydrolysisof N205 on sulfate aerosols provide a good description of observed concentrationsof hydrogen, nitrogen, and chlorine radicals in the lower stratosphere.
Nevertheless, the relative contribution to chemical removal of O3 from cycles involving HO_ and halogens appem_ to be underestimated by models based on recommended rates and cross sections. Consequently, emission of NOy from supersonic aircraft may result in larger increases in concentrations of O_ in the lower stratosphere than predicted by current assessment models [e.g., Weisenstein et el., 1993].
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